###### Key message points

-   Satisfaction with both the levonorgestrel-releasing intrauterine system (LNG-IUS) and Copper T 380A intrauterine device is very high in young, nulliparous women, despite significant symptoms during the insertion procedure.

-   Copper T 380A users are more likely to have heavy menses and dysmenorrhoea than those who choose the LNG-IUS.

Introduction {#s1}
============

Intrauterine contraception is convenient, safe and highly efficacious, and is recommended as a first-line option for all women, including adolescent and nulliparous women.[@R1] Despite this recommendation, uptake is relatively low; only 5.6% of all contraceptive users and 3% of adolescents were using an intrauterine device (IUD) in a 2010 survey.[@R2] Two reasons for this discrepancy have been proposed. First, many young women are unaware of the availability of IUDs; two studies found that fewer than 50% of adolescents and young women had knowledge of them.[@R3] [@R4] Second, despite evidence-based guidelines promoting their use and studies demonstrating their safety in nulliparous and adolescent women, many providers are still reluctant to recommend IUDs. In a recent survey of obstetrician-gynaecologists, only 67% considered nulliparous women to be appropriate candidates, and just 43% felt that IUDs should be considered as first-line options for adolescents.[@R5]

We were able to identify only five prospective studies of nulliparous women, representing a total of 818 subjects, that were published after 1980 and used devices currently available in the USA.[@R6] The CHOICE study of Long Acting Reversible Contraception in St Louis has a very sizeable population of 853 nulliparous subjects using IUDs but has not to date reported their outcomes separately from parous women; differences in satisfaction and continuation based on parity are stated to be less than 10%.[@R11]

The aim of our study was to follow nulliparous college students who chose intrauterine contraception and measure continuation rates, satisfaction and subjective experiences of both insertion and ongoing use, with the goal of further educating both providers and patients on the expected outcomes in this population.

Methods {#s2}
=======

Gannett Health Services provides primary care to the roughly 22 000 students of Cornell University\'s Ithaca, New York campus. We offered enrollment in the study to all women aged 18 years and over with no history of pregnancy beyond 20 weeks who had an IUD, either the Paragard^®^ Copper T 380A (Cu T 380A) or the Mirena^®^ levonorgestrel intrauterine system (LNG-IUS) electively placed at Gannett Health Services between 20 January 2012 and 20 June 2013. Informed consent was obtained from all subjects, and the study was conducted in compliance with and with approval from the Institutional Review Boards of both authors' institutions.

Online surveys were sent to the participants by email using Qualtrics^®^ software (licensed by Cornell University) at 1, 6, 12 and 18 months after IUD placement. The initial survey asked questions regarding gynaecological history, as well as the woman\'s experience of the IUD insertion. Subsequent surveys were identical to each other and assessed complications, bleeding patterns, continuation and overall satisfaction. Women who discontinued the use of the IUD were excluded from subsequent surveys. Women who did not respond were still invited to take future surveys. Months of observed use were calculated by using the latest survey received (6-, 12- or 18-month) for continuing users, or for actual duration of use for those who discontinued. Satisfaction was assessed using five-point Likert-type scales and was taken from the most recent survey received from each subject for both continuers and discontinuers. All participants received a US\$20 gift card for each completed survey. The electronic medical record was used to clarify subjective data when necessary. Event rates are reported for the first 12 months of observation and using the Pearl index for the entire study period.[@R12] Data were analysed using Microsoft Excel^®^ and GraphPad^®^ software. For categorical data, Fisher\'s exact test was performed using a *p*\<0.05 to determine significance.

This was an observational study; participants received standard contraceptive care as practised at Gannett Health Services at the time. Women interested in an IUD were first scheduled for a consultation visit for education about the two types available, discussion of the procedure, and review of medical eligibility according to the USA Centers for Disease Control (CDC) guidelines.[@R13] Extensive written material was also provided about the method as well as the insertion procedure itself. Insertions were scheduled within 5--7 days of onset of menses and performed by one of three providers: two physicians and a nurse practitioner, all family medicine trained. Chlamydia and gonorrhoea testing was recommended if appropriate as per CDC screening guidelines but was not mandatory.

In accordance with clinic protocol at the time, all women were instructed to take 800 mg ibuprofen and/or 1000 mg paracetamol 1 hour prior to the procedure and were prescribed misoprostol 200 μg to be taken orally the night before and the morning of the insertion. Topical anaesthetic spray was applied to the cervix before tenaculum placement, and an endometrial pipelle was used as a uterine sound, pre-filled with 1 cc 2% lidocaine, which was then instilled in the uterine cavity. Dilators and cervical blocks were not used, as they were beyond the scope of practice of our practitioners. In other aspects, insertion was carried out in accordance with the manufacturer\'s instructions. Women were observed for 15 minutes or until they felt ready to leave and then scheduled for a recheck visit in 6 weeks.

Women in whom an IUD insertion was attempted but was unsuccessful were not included in the study population. During the study period, a total of 198 insertions were scheduled at Gannett Health Services. For 15 of these, no placement occurred; three were not attempted (existing pregnancy, cervicitis at time of visit, and syncope before the procedure began), and 12 were attempted but were not successful due to either cervical stenosis or insufficient uterine depth. Therefore, at Gannett Health Services during this period, a total of 6.2% of attempted insertions were unsuccessful.

Results {#s3}
=======

A total of 116 women enrolled in the study, of whom 109 (88 LNG-IUS and 21 Cu T 380A users) completed at least one study survey, for an overall response rate of 94%. Continuation data (at least 1-, 6-, 12- or 18-month survey) was provided by 86% of all enrolled. (For detailed response rate data see online Supplementary Material: Response rates) Mean age was 24.7 (range 18--30) years. All women were enrolled at Cornell University and thus had high levels of education. Data on race/ethnicity was provided by 104 participants as follows: Asian 7%, Black 3%, Hispanic 1%, Multiracial 13%, Unknown 13% and White 64%. Current level of condom use was reported as 'never' by 46% and 'always' by 18% of subjects. Number of sexual partners in the preceding 12 months ranged from 1 to 10, with a mean of 1.9.

Insertion visit {#s3a}
---------------

The vast majority of women (85%) felt 'very well informed' for their insertion visit. Symptoms from the pre-medication (misoprostol, ibuprofen and/or paracetamol) were relatively infrequent, with 87% of women reporting no nausea and 74% reporting no cramping.

For symptoms related to insertion see [Table 1](#JFPRHC2014101046TB1){ref-type="table"}. There were no significant differences in symptoms between the two device types. One participant reported brief loss of consciousness, which occurred 15 minutes after insertion. Three women reported that they felt fine during the procedure but developed significant vasovagal symptoms after leaving the office.

###### 

Symptoms related to intrauterine device insertion

  Symptom                                                    *n* (%)
  ---------------------------------------------------------- ---------
  Pain with IUD insertion                                    
   None                                                      0 (0)
   Mild                                                      19 (23)
   Moderate                                                  29 (35)
   Severe                                                    36 (42)
  Light-headedness, nausea, or sweating during procedure\*   
   None                                                      45 (54)
   Mild                                                      16 (19)
   Moderate                                                  20 (24)
   Severe                                                    3 (4)
  Pain in first 24 hours                                     
   None                                                      4 (5)
   Mild                                                      30 (36)
   Moderate                                                  34 (40)
   Severe                                                    16 (19)
  Pain at 24--72 hours                                       
   None                                                      19 (23)
   Mild                                                      39 (46)
   Moderate                                                  16 (19)
   Severe                                                    10 (12)
  Pain after 1 week                                          
   None                                                      52 (62)
   Mild                                                      15 (18)
   Moderate                                                  13 (15)
   Severe                                                    4 (5)

\*Percentages do not add up to 100% due to rounding.

IUD, intrauterine device.

Seventy-five percent reported that they felt the insertion procedure went 'very well'. Only one woman stated that the procedure went poorly, as her insertion required two attempts to be successful.

Seventeen subjects reported moderate or severe cramping after 1 week. Of these women, one was found to have a partial expulsion at the 6-week follow-up visit, one had endometritis due to bacterial vaginosis, one was lost to follow-up, and the remaining 14 denied any continued pain at the 6-week visit.

Continuation {#s3b}
------------

A total of 11 expulsions or discontinuations were recorded during the study period ([Table 2](#JFPRHC2014101046TB2){ref-type="table"}). Pearl index and 12-month rates were calculated for all expulsion and discontinuation events in the 100 women who provided follow-up surveys ([Table 3](#JFPRHC2014101046TB3){ref-type="table"}).

###### 

Details of expulsion and discontinuation events

  Time (months)   Reason            IUD type    Comments
  --------------- ----------------- ----------- -----------------------------------------------------------------------------
  1               Expulsion         LNG-IUS     
  2               Expulsion         Cu T 380A   
  4               Expulsion         Cu T 380A   
  4               Side effects      Cu T 380A   Heavy bleeding and spotting
  4               Lack of benefit   LNG-IUS     Breast size did not decrease
  5               Pregnancy         Cu T 380A   Intrauterine pregnancy
  6--12\*         Side effects      LNG-IUS     Pain, daily cramping, acne, decreased libido, continual spotting, headaches
  6--12\*         Side effects      Cu T 380A   Heavy bleeding, severe cramps
  8               Side effects      LNG-IUS     Acne, decreased libido, headaches
  12              Side effects      LNG-IUS     Acne, pain, mood changes
  12--18†         Side effects      LNG-IUS     Cramps, heavy bleeding, pain with intercourse

\*Exact timing of discontinuation unknown. Six months used for calculation of observed use.

†Exact timing of discontinuation unknown. Twelve months used for calculation of observed use.

Cu T 380A, copper intrauterine device; IUD, intrauterine device; LNG-IUS, levonorgestrel intrauterine system.

###### 

Continuation, expulsion and discontinuation: 12-month rates and study period Pearl indices

                                   Total     LNG-IUS   Cu T 380A   *p*                             
  -------------------------------- --------- --------- ----------- --------- ---------- ---------- ------
  Continuation                     81 (89)             67 (93)               14 (74)               0.03
  Expulsion                        3 (3.3)   3 (2.7)   1 (1.4)     1 (1.1)   2 (10.5)   2 (11.2)   
  Discontinuation                  7 (7.7)   8 (7.1)   4 (5.6)     5 (5.3)   3 (15.8)   3 (16.9)   
   Side effects                    5 (5.5)   6 (5.3)   3 (4.2)     4 (4.2)   2 (10.5)   2 (16.9)   
   Pregnancy                       1 (1.1)   1 (0.9)   0           0         1 (5.3)    1 (5.6)    
   Lack of benefit                 1 (1.1)   1 (0.9)   1 (1.4)     1 (1.1)   0          0          
  Total *n* for 12-month rates     91                  72                    19                    
  Woman-years observation for PI             112.8                 95.0                 17.8       

Two-tailed *p* value calculated with Fisher\'s exact test for difference between intrauterine device types. *p* values not shown if \>0.05.

Cu T 380A, copper intrauterine device; LNG-IUS, levonorgestrel intrauterine system; PI, Pearl index (=number of events per 100 woman-years).

Menstrual symptoms {#s3c}
------------------

As expected, menstrual duration, flow and cramping were different for the two groups ([Figure 1](#JFPRHC2014101046F1){ref-type="fig"}). At 6 months, 74% of Cu T 380A users reported regular menses versus 28% of LNG-IUS users (*p*=0.0003). Approximately one-third of LNG-IUS users reported amenorrhoea and a further third reported only scant menstrual bleeding (defined as requiring at most a small panty liner) at all surveys. Inter-menstrual spotting was not significantly different between the two groups, and was described as none (41%), rare (35%), occasional (17%), frequent (6%) and continual (1%) at 6 months of use.

![Menstrual symptoms by intrauterine device type. Percentage of women reporting symptoms at 6 months of 64 levonorgestrel intrauterine system (LNG-IUS) users and 19 Cu T 380A intrauterine device users. \**p*\<0.05 for difference between LNG-IUS and Cu T 380A.](jfprhc-2014-101046f01){#JFPRHC2014101046F1}

Complications {#s3d}
-------------

There was one pregnancy as mentioned previously. There were no cases of uterine perforation, pelvic inflammatory disease, or chlamydia or gonorrhoea infection during the study period. There was one case of endometritis due to bacterial vaginosis, which may have been present at the time of insertion.

Satisfaction {#s3e}
------------

Overall, including those women who had discontinued the IUD, 83% stated that they were 'very happy' or 'happy' with the IUD, and 87% reported that they were 'very likely' or 'likely' to recommend it to a friend. There were no statistically significant differences in satisfaction between LNG-IUS and Cu T 380A users. A total of eight 'neutral' and one 'unhappy' participants continued use and cited the following reasons for relative dissatisfaction: mood symptoms (2 women), acne (2), pain with intercourse (2), irregular menses (3), menstrual cramping (5), spotting (3), heavy bleeding (1), decreased libido (1) and weight gain (1).

Discussion {#s4}
==========

The data from our study contribute to a growing body of research that supports the premise that intrauterine contraception in young nulliparous women is safe, effective and ultimately very well tolerated. We also obtained detailed information about typical experiences of our study population, related to both the insertion procedure itself and the first 6--18 months of IUD use, which can be used to educate both patients and providers. Due to our relatively small sample size, however, the precision of our estimates is low, and we may not have been sufficiently powered to detect smaller differences between the two IUD types. Additionally, response rates in our study dropped to only 35--46% after 12 months, likely due to students moving off campus, and so the 18-month data may be skewed due to loss to follow-up. The university population also tends to differ from the general population in terms of both socioeconomic status and access to contraceptive resources (in the USA, most universities have on-campus, confidential, and low- or no-cost contraceptive services for students, a resource which is not available to many community-dwelling residents), and so our findings may not be broadly generalisable.

Despite multiple interventions to try to reduce insertion-related pain, there was still a high level of discomfort with the procedure, which is not unexpected given that all of our subjects were nulliparous. Other studies have reported widely ranging mean and median pain scores, ranging from 2.7 to 6.8 out of 10 in nulliparous women.[@R14] These highly varied scores, and the fact that many authors report a wide variation of pain scores within their cohorts, raise the question of whether categorical values, such as those used in this study, might yield more consistent results than numerical scores. A significant limitation of our study is that insertion-related symptoms were assessed retrospectively after several weeks had passed. Although this allowed for assessment of delayed or persistent pain, it likely diminished the accuracy of data related to acute procedure-related symptoms.

At the time of our study, our local gynaecologists recommended the routine use of misoprostol and topical anaesthetics, but the literature to date now shows that they likely were not helpful. Despite widespread use of misoprostol by providers,[@R20] multiple studies show no efficacy for reduction of insertion-related pain,[@R16] and although none of the trials thus far have evaluated the dosing regimen used in this cohort, use of misoprostol in our clinic has since been discontinued due to lack of evidence. Topical lidocaine gel has been studied at multiple doses and also found to be ineffective,[@R21] and so our providers likewise no longer use topical anaesthetic spray. A single trial of intrauterine lidocaine has been published, showing no benefit, but the numbers were relatively small and did appear to show a trend toward reduced pain (2.95 vs 3.75 out of 10 mean pain scores).[@R22] Pre-procedure ibuprofen 400 mg has also been shown to be of no benefit.[@R19] Given that the literature to date shows no efficacy of the pain medications used in our clinic during the study period, the insertional pain data from our study are likely generalisable to a setting where such medications are not used.

There was only one syncopal event reported in our study, but vasovagal symptoms (reported as light-headedness, nausea or sweating) were reported by 46% of subjects. This is higher than much of the published literature for nulliparous women; 1--8% in those that relied on provider report[@R15] [@R23] [@R24] and 12--39% in those that directly surveyed patients.[@R14] [@R17] [@R18] It is possible that the 1-month retrospective timing of our survey or the phrasing of our question, which included even mild symptoms, resulted in a higher response rate. It is unlikely that the symptoms were due to the routine use of misoprostol, as placebo-controlled studies of misoprostol show no difference in rates of vasovagal symptoms.[@R17] [@R18] Alternatively, the vasovagal reactions could be caused by the topical anaesthetics themselves; we were unable to identify any published data in regard to this outcome.

Previous studies also described vasovagal reactions as occurring within 10 minutes of insertion, but in our cohort three women reported the onset of symptoms 15--45 minutes after the procedure and continuing for several hours. One woman described a tortuous solo journey home, as her symptoms began at the bus stop. Again, this new finding could be due to the delayed timing of our survey and therefore increased case-finding. It could, however, also represent the cessation of intrauterine anaesthetic effect. Further studies assessing delayed symptoms would be welcome, as this would be an important element of patient counselling and management.

Many women continued to have moderate to severe discomfort for the first 24 hours after the procedure, and 20% continued to have high levels of discomfort for more than 1 week. Women need to be prepared for this eventuality, so that they can make accommodations in terms of work, school and family schedules and duties. Therefore, pre-procedure counselling in regard to not only risks and benefits of intrauterine contraception but also the potential discomfort and side effects should continue to be an important part of contraceptive care.

Despite the high rates of symptoms associated with IUD insertion, the majority of women in our study stated both that they felt well prepared and that the procedure went well. This is consistent with other studies, which have reported pain as 'mostly' to 'completely' acceptable in 73% of women with no history of vaginal delivery[@R14] and overall satisfaction rates of 77% at 1 week.[@R25]

The expulsion and contraceptive failure rates seen in this study are very similar to those seen in other comparable studies (see online Supplementary Material: Pregnancy, expulsion, and continuation rates in other studies).[@R6] [@R15] [@R23] [@R26] Our overall continuation rate, however, is slightly higher than the 71--79% seen in most other prospective studies[@R7] [@R8] [@R9] [@R26] and most similar to the 84--88% seen in the CHOICE study and the one published study of college students.[@R6] [@R11] In both these studies, as well as our own, thorough contraceptive counselling was provided to all subjects, which may increase continuation rates by allowing women for whom potential side effects might be highly undesirable to self-select out before placement. In this age of burgeoning enthusiasm for same-day placement of IUDs,[@R34] the role of thorough anticipatory guidance and the potential impact of same-day insertions on continuation rates would be important areas for further study.

We did find a small difference in 12-month continuation rates between the two IUD types, but when analysed by individual reason for discontinuation or expulsion, the difference was no longer statistically significant. The CHOICE study, which enrolled 853 nulliparous women, found no statistically significant difference in continuation rates between the LNG-IUS and the Cu T 380A.[@R11]

As expected, there were significant differences in menstrual bleeding between users of the LNG-IUS versus the Cu T 380A. While these general differences have been previously known, we find it useful to present them in detailed and comparative form to assist women in choosing their method.

Cramping was much more significant in the Cu T 380A than the LNG-IUS users despite no difference in pre-IUD dysmenorrhoea or insertion-related pain, making baseline differences in pain perception between the two groups less likely. The Cu T 380A is approximately the same size and shape as the LNG-IUS 20 (only 2 mm longer in the stem), and data from a study comparing 28×28 mm with 32×32 mm LNG-IUS systems found no difference in dysmenorrhoea based on device size,[@R26] so size would not be expected to be causative. Thus, the role of the presence of copper versus the absence of levonorgestrel in causing dysmenorrhoea may be worthy of further investigation.

For method-related discontinuations, the most common reasons were pain and unacceptable bleeding patterns, often present together. Three LNG-IUS users also reported hormonal side effects, such as acne, mood changes and decreased libido as reasons for discontinuation, and these side effects were also cited by women who continued use but were less than happy with the method. One LNG-IUS user in our study developed a complex 7 cm ovarian cyst which resolved without treatment, an occurrence that has previously been reported in the literature as a dose-dependent phenomenon with the LNG-IUS.[@R26]

Overall, this study demonstrates that intrauterine contraception in nulliparous women is safe, effective and very well tolerated. Detailed symptom data are provided to help counsel women as to what they are likely to experience, in terms of insertion-related pain and discomfort as well as ongoing menstrual symptoms. Areas for further study include the role of intrauterine anaesthetic for insertion, the prevalence of immediate and delayed vasovagal symptoms related to insertion, and the impact of separate consultation visits versus same-day insertion protocols on overall continuation rates and satisfaction.

Supplementary Material
======================

###### Web Continuation-Expulsion-Pregnancy-Rates

###### Web Response-Rates
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